Introduction.
Summary. Young crossbred lambs and Suffolk rams were exposed to photoperiods stimulatory to growth or reproduction respectively. Whereas long days are known to facilitate rate of gain, feed efficiency and carcass yield in young market lambs, exposure to decreasing daylengths or short days is necessary for successful reproduction of the species. Successful substitution of a « skeleton » long photoperiod (7L : 9D : 1 L : 7D) for long photoperiod (16L : 8D) exposure to growing lambs to improve performance provides strong support for the conclusion that long-day stimulation is not the result of the interval of day being illuminated but rather the time interval between two periods within a day which is illuminated. The same « skeleton » long photoperiod (7L : 9D : 1 L : 7D) is shown to substitute effectively for a long (16L : 8D) photoperiod when used alternately with a short (8L : 16D) photoperiod in eight-week light cycle exposure of mature Suffolk rams. Light cycles of this duration entrain LH, testosterone and testicular weight and stimulate reproductive activity to a level comparable to that observed in rams during the normal breeding season. Evidence is presented that the relatively short eight-week light cycles prevent photorefractoriness from occurring and thereby can maintain indefinitely the behavioral and gametogenic activities required of the breeding ram. Implementation of short days combined with alternating « skeleton » long days should be energy efficient and may prove useful for application to sire management.
Introduction.
The effects of seasonal changes in daylength on reproduction in sheep are well known (Yeates, 1947 ; Ortavant, 1977) and numerous investigators have experimentally manipulated reproductive activity of both ram and ewe through artificial lighting (Pelletier and Ortavant, 1975a, b ; Lincoln and Peet, 1977 ; Schanbacher and Ford, 1979 ; Barrell and Lapwood, 1979 ; Bittman, Dempsey and Karsch, 1983 ; Thimonier et al., 1985) . Both sexes exhibit photo-induced variations in sexual behavior and gametogenic activity with decreasing daylengths (simulated autumn) and increasing daylengths (simulated spring) producing stimulatory and inhibitory influences, respectively.
Photoperiod environment not only determines the cyclicity of reproductive activity in seasonal breeders but affects egg and milk production, body growth, and efficiency of feed utilization in several domestic species used for food (Tucker and Ringer, 1982) . Lambs exhibit a differential growth response to contrasting long and short days with rates of gain being enhanced when lambs are exposed to 16 hours of light per day (16L : 8D) (Schanbacher and Crouse, 1980) . While it is not surprising that a seasonal breeder is also photoperiodic with respect to growth, it is noteworthy that this short-day breeder grows faster and more efficiently when exposed to a long day. Initially, it was proposed that prolactin mediates the stimulatory effect of long days on lamb growth because prolactin possesses anabolic properties and blood prolactin levels are elevated during longday exposure (Schanbacher and Crouse, 1980 ; Forbes, 1982) ; however, inhibition of endogenous prolactin levels by ergot treatment or elevation of blood prolactin levels by treatment with exogenous prolactin proved ineffective at altering lamb growth and performance (Eisemann et al., 1984) .
Daylength appears to be transduced by the pineal gland since the nocturnal secretion of melatonin, its principal endocrine product, most accurately reflects daylength exposure (Arendt, Symons and Laud, 1981 ; Lincoln et al., 1982 ;  Bittman and Karsch, 1984) and timely administration of exogenous melatonin induces reproductive cyclicity comparable to that effected by exposure to alternating long and short days (Kennaway, Gilmore and Seamark, 1982) . No Ravault and Ortavant (1977) were able to mimic a long day and to stimulate prolactin release in Prealpes-du-Sud rams with this split photoperiod. In an experiment to study the effect of this « skeleton » long photoperiod on lamb growth, Schanbacher and Crouse (1981) exposed ram lambs to either 8L : 16D, 16L : 8D, or 7L : 9D : 1 L : 7D for eleven weeks. In response to ad libitum feeding, both long-day rams and those rams exposed to the 8 hour split photoperiod had live weight gains and carcass weights significantly greater than those of short-day rams. « Skeleton » long photoperiods produced significantly lower testosterone levels than short photoperiods in rams with intact pineal glands but not in those which had been pinealectomized (Brinklow and Forbes, 1984) . Pelletier and Almeida (1987) Exposure of lambs to long daylengths has been shown to result in faster weight gain than when lambs were exposed to short days (Forbes et al., 1975) . Schanbacher and Crouse (1980) confirmed this observation and subsequently showed that the superior growth rate of long day lambs was paralleled by improved feed efficiency and carcass yield and that these responses were neither gonad (Schanbacher and Crouse, 1980) nor sex (Schanbacher, Hahn and Nienaber, 1982) (Schanbacher, Hahn and Nienaber, 1982 ; Hahn, Schanbacher and Nienaber, 1987) . Not only do lambs grow more rapidly and efficiently to reach their market weights when exposed to long daylengths, but carcass weights are increased without compromise of quality or yield. These effects may, in part, be explained by the increased feed consumption by these lambs. Importantly, the beneficial effects of producing market lambs under stimulatory daylengths is not restricted to rams, wethers or ewe lambs.
Our investigations on the effects of a « skeleton » long photoperiod on lamb growth were prompted by documentation of the importance of daylength in the regulation of lamb growth and an increased awareness that daylength is measured not so much by the interval of lighting but rather by the time interval between two periods within a 24-hour day that must be illuminated (Ravault and Ortavant, 1977 ; Schanbacher et al., 1985) . (Schanbacher, 1982) .
The existence of a photoinducible phase during the light-dark cycle must be common to biological rhythms affecting prolactin secretion, growth, reproduction and other light-sensitive processes. In sheep, this photosensitive period appears to be situated near the 16th/17th hour after dawn, since a 1 hour light pulse at the l1th, 14th and 20th h after subjective dawn does not elevate plasma prolactin (Ravault and Ortavant, 19771. Furthermore, the duration of the light pulse appears not to be critical since a 1-min light pulse given at the 16th hour after dawn serves equally well to stimulate prolactin release (Schanbacher et al., 1985) . Light is thought to entrain circadian rhythms via the retino-and/or extraretino-hypothalamic pathways to the suprachiasmatic nucleus, thereby changing central events coupled to the light-dark cycle. While elevated prolactin may result from photostimulation of this neural circuit, prolactin itself does not appear to be causally associated with long-day stimulated growth in sheep (Eisemann et al., 1984 (Alberio, 1976 ; Sanford et al., 1978) and also stimulate or inhibit, respectively, testis weight and weekly sperm output (Ortavant and Thibault, 1956 ; Jackson and Williams, 1973 ; Colas et al., 1985) . Light cycles of shorter duration (24 to 32 weeks) cause similar entrainment of LH, testosterone and testicular weight (Lincoln and Peet, 1977 ; D'Occhio, Schanbacher and Kinder, 1984 ; Pelletier and Almeida, 1987) . Thirdly, experience with Ile-de-France rams (Pelletier and Almeida, 1987) 
